Results
Of 211 potentially relevant studies identified, authors included 5 North American studies for analysis, with 369 patients. Four of these studies were randomized double-blind placebo-controlled trials, and the remaining study was a randomized single-blind placebocontrolled trial. Four studies evaluated patients younger than 4 years in the emergency department (ED) who were undergoing transurethral bladder catheterization for urine collection, comparing lidocaine 2% gel and nonanesthetic gel, and one study evaluated patients aged 4 to 11 years in an outpatient setting, comparing lidocaine 2% gel and chlorhexidine gel for cystogram. 3 Studies used several different validated pain assessment tools, including the Oucher pain scale; Face, Legs, Activity, Cry, Consolability pain scale; and Modified Behavioral Pain Scale. Pooled effect estimates suggest no difference in pain reduction for patients younger than 4 years, whereas the single study examining patients older than 4 years suggests possible pain improvement with lidocaine gel versus chlorhexidine gel (Table) . 3 
Commentary
Pediatric urinary tract infections account for up to 7% of children with unexplained fever and are a common reason for ED evaluation. [4] [5] [6] Although the preferred source of urine collection 7, 8 Robust literature exists to support the use of lidocaine gel before transurethral bladder catheterization to reduce procedural pain among adults. 9, 10 However, the literature evaluating urethral lidocaine in children is inconsistent. This meta-analysis suggests lidocaine gel does not reduce the pain of transurethral bladder catheterization in pediatric patients younger than 4 years. These results were consistent across the different lidocaine gel application techniques such as intraurethral instillation and meatal application in the included studies.
Limitations of this meta-analysis include the small number of studies that met inclusion criteria, as well as differences in pain scales, catheterization techniques, and duration of lidocaine contact. Some interstudy variability was present according to I 2 results, which may be due to differences in catheterization techniques and clinical settings. Meta-analysis authors considered evidence quality as moderate according to Grading of Recommendations Assessment, Development and Evaluation principles. One study of the 5 included found lidocaine gel to reduce pain in patients older than 4 years. 3 However, this study was an outlier in multiple respects, including patient age, comparison of chlorhexidine and lidocaine, evaluation of multidose installation, greater than 6 minutes of gel contact, incorporation of child life specialists, and use of a subjective self-assessment pain scale.
3 Meta-analysis authors determined this evidence to be of very low quality because of risk of bias and imprecision of treatment effect.
This meta-analysis suggests lidocaine gel does not reduce pain associated with transurethral bladder catheterization compared with nonanesthetic gel, specifically in children younger than 4 years. Further randomized controlled trial data are necessary to evaluate lidocaine gel and other nonpharmacologic therapies in pediatric patients older than 4 years because only one study was included evaluating this age group, which also evaluated chlorhexidine gel. Randomized controlled trial data evaluating lidocaine gel versus placebo in patients older than 4 years for urethral catheterization specifically are needed. contacted primary study authors. The authors registered the metaanalysis study protocol in PROSPERO. 1 Authors reported results according to the Preferred Reporting Items for Systematic Reviews and Meta-analyses statement and used the randomized controlled trial risk-of-bias assessment tool from the Cochrane handbook for review of intervention to assess several study domains for bias. 2 The authors resolved discrepancies through consensus. Investigators pooled data with a random-effects model and assessed treatment effect heterogeneity with Pearson's c 2 test, study variation with the I 2 statistic, and publication bias with a funnel plot. Authors calculated the standardized mean difference with 95% confidence intervals for between-group treatment effect estimation. They compared mean differences between baseline and procedural pain when possible; when these data were not available, authors compared procedural pain scores.
